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 Abstract 
The purpose of this paper is to identify the critical success factors influencing the performance of power loom 
textiles, to evaluate their impact on the organizational performance and to find out the effect of these factors on 
the organizational performance of small and medium-sized enterprises (SMEs) in the Sholapur (Maharashtra) 
industrial sector by using AHP. The methodology adopted is factors are identified through the literature survey 
and finalization of these factors is done by taking the opinion of Experts in the Indian context. By cognitive map 
the relation between these factors (direct and indirect effect) is determined and cause and effect diagram is 
prepared. Then these factors are arranged hierarchically and tree diagram is prepared. A questionnaire was 
designed and distributed among the experts; data is collected. By using Expert choice software data is filled to 
quantify by pair wise comparison of these factors and are prioritized. The weights demonstrate several key 
findings: local and global priority reveals that there is a substantial effect of the Human Resource, product style 
and volume on the organizational performance. The skill and technology up gradation impact on organizational 
performance. Maintenance plays important role in improving the organizational performances of the SMEs. 
Overall, the results showed the central role of the operational factors are important. The research is subject to the 
normal limitations of AHP. The study is using perceptual data provided by Experts which may not provide clear 
measures of impact factors. However, this can be overcome using more experts to collect data in future studies. 
Interestingly, the findings here may be generalisable outside Solapur like Ichalkarnji, Malegaon and Bhiwadi 
(Maharashtra).Solapur power loom SMEs should consider AHP as an innovative tool for quantification of 
factors impacting on performance and improving operational and organizational performance in today’s dynamic 
manufacturing environment. The finding suggests the notion that these critical success factors (CSFs) are to be 
studied carefully and improvement strategy should be developed. Moreover, the study emphasizes the need to 
link priority of factors to organizational performance and improvement. The study integrates the CSFs of 
performance and its quantification by using AHP and its effect on performance of power loom textiles. The 
indirect impact of underling and fundamental factors are considered. Very few studies have been performed to 
investigate and understand this issue. Therefore, the research can make a useful contribution. 
Key words: AHP, Factors and sub factors, Prioritization, power looms      
     
1. Introduction 
Among many developing countries that actively participate in textiles and apparel trade, the Indian textile 
industry is exhibiting significant growth potential in the global market with its advantage as low production 
costs, abundant resources of raw material and cheap labor forces. The textiles and apparel industry is India’s 
second largest industry consists of spinning, apparel, garment and man-made fabrics manufacturing. The country 
is the largest exporter of terry towels and man-made textile products. However, with an increased level of 
competition from low cost manufacturers (especially China) around the world, the industry is under tremendous 
pressure to increase productivity, to improve performance, to improve production quality, and to advance the 
management systems. Furthermore, competition is much more intense in the textiles and apparel exports 
business after the quota cancellation as stated by Clark (2005). Therefore, it became crucial for textile product 
manufacturers to respond to the new challenges with new strategies and solutions. 
The power loom textile is one of the most important segments of the Textile Industry in terms of fabric 
production and employment generation. It provides employment to 57.44 Lakh persons and contributes 62 
percent of total cloth production in the Country. 60% of the fabrics produced in the power loom sector are of 
man-made. More than 60% of fabric meant for export is also sourced from power loom sector as mentioned in 
the Annual Report (2013), Textile Ministry, India. 
In the economic survey conducted by Government of India (2012-2013) states that, these power looms have 
flourished prominently at various centers in Maharashtra such as Bhiwandi, Ichalkaranji, Sholapur and 
Malegaon, these power loom centers work in decentralized sector and play an important role in the growth of 
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power loom industry. India’s textile and clothing industry contributes 4% per cent to Gross Domestic Product, 
14 percent in industrial production, 18% of total industrial employment and 27% of export earnings. 
The number of scholar have studied the factors which impact on performance of manufacturing but very little 
work is carried out in textiles. The paper proposes a systematic work on identification of factors and its effect, 
quantification of these factors by using AHP in the textile domain. 
2. Literature review 
As stated in the report of World Bank study (2003), Indian labor costs are amongst the lowest in the world. 
India has ready and cheaper access to basic raw material. The technological standard in the Indian spinning 
industry are fairly modern, almost comparable to China. Bangladesh and Sri Lanka do not have either spinning 
or weaving industries and hence have to import the fabric. 
 Chaturvedi (2003) identifies key reasons leading to fall in productivity level are India’s eroding cost 
competitiveness across products, extremely fragmented nature of the industry, technological obsolescence. He 
also asserts that since textiles, especially garments is a labour intensive activity there is a crying need to reform 
labour laws for achieving high productivity and to improve tight delivery schedules. 
Kottawata (2007) in his research work has studied the apparel industry in Srilanka. He has listed major 
attitudinal factors that affect job performance, such as absenteeism, Job satisfaction and organizational 
commitment which in turn affect productivity.  
Liu & Li (2010) have studied the growth factors in China's manufacturing industries, industrial productivity, 
technological progress and efficiency and concluded that China's industrial strength is based mainly in input 
growth, and the improvement in technical progress.  
Murugesh et al.(2011) have discussed the ignorance towards productivity during last two decades and how the 
recent developments in managerial philosophies Total Quality Management (TQM) & Business Process Re-
engineering, Flexible manufacturing process (FMS), Computer integrated manufacturing (CIM) etc. and 
Information and technology (IT) innovations have made the traditional productivity improvement techniques 
obsolete by presenting a review on productivity consisting of analyses of literature on productivity and a survey 
of manufacturing enterprises. 
Shanmugasundaram and Panchanatham (2011) have stated that, the main factors affected labor productivity 
levels are absenteeism of the employees, working conditions of the units and Change from high volume to low 
volume orders. 
Dulange et al. (2013) have stated that the role of management is very significant and socio-economic factors 
influence the performance. The management intervention is carried out for five firms and suggested lean 
philosophy which results increase in profit of power looms.  
3. Performance measurement system 
Slack et al. (2007) states that, Performance measurement is the process of quantifying action, where 
measurement means the process of quantification and the performance of the operation is assumed to derive 
from actions taken by its management. Performance here is defined as the degree to which an operation fulfils 
the five performance objectives as cost, quality, flexibility, dependability and speed at any point in time, in order 
to satisfy its customers. A performance measurement system must be designed in accordance to numerous of 
case-specific factors. Every company must deal with its own unique environment and the most important key-
factors that affect companies’ productivity vary to a great extent. These factors are in turn interrelated to each 
other and change over time, which makes analysis and measurement a complex and confusing task. However, it 
is very important that key factors within a company are identified so that the most suitable performance 
measures for the company can be selected as mentioned by Tangen (2003).  
This paper deals with the prioritization of the factors impacting on performance of power loom textiles. The 
objective of the paper is to quantify the effect of these factors by making a hierarchy and using AHP.  It includes 
three steps. 
3.1 Identification of factors affecting performance and their relationship. 
3.2  Structuring the factors hierarchically. 
3.3 Quantifying the effect of these factors on performance. 
  3.1 Identification of factors affecting performance and their relationship. 
The factors impacting on performance are different for different department; changes with respect to time and 
the perception of individuals are also different. These factors are broadly classified as strategic, tactical and 
operational. Strategic is a high level plan to achieve one or more goals under condition of uncertainty. A tactic 
is conceptual action implemented as one or more specific tasks; this term is common in business.  An 
operational is a result of the process of operationalization and is used to define something in terms of a process 
needed to determine its existence, duration and quality as stated by Grunberg (2007).  
 The critical success factors which influence performance are internal/controllable and as well as 
external/uncontrollable. The internal factors are within the control of management and external factors are not 
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within the control of management (Waters 1999). The Table 1 shows the controllable and uncontrollable factors. 
These factors can be divided into five categories. 
 1. Human Resource, (Karuppusami and Gandhinathan 2006), (Lewis et al. 2006), (Kim-Soon and Jantan 2010),  
2. Product, (Salaheldin 2009), (Awan et al. 2009), (Salaheldin 2009), (Ong 1997)  
3. Process, (Mallur &Hiregoudar, 2010) (Kim-Soon & Jantan, 2010), (S Ong 1997), (A Gunasekaran 1998), (A 
Baines 1997) 
4. Control (Mallur and Hiregoudar 2010) (Kim-Soon & Jantan 2010) Process, (Kim-Soon and Jantan, 2010).  
5. Uncontrollable, (Bheda 2002), (D Waters 1999), (A Heshmati 2000). 
This categorization is neither an attempt to sort the factors into the correct categories nor is it an attempt to 
mention all possible factors. 
 Underlying factors can have an indirect effect on productivity by promoting the immediate causes (Controllable 
factor). They help to determine the extent to which the immediate causes change and bring about an 
improvement in productivity. There are also fundamental influences which involve more deep-seated policy, 
social and institutional factors which affect productivity in very general and indirect fashion. They set the 
general ‘environmental’ conditions which can affect productivity, especially over the long term.  
Table 2 (Banks 2009) shows the indirect factors. The general feature of the underlying factors is competition, 
openness of the economy to trade and investment and demand and supply conditions. A change in firm 
organization, a change in management practice, or the adoption and development of new technologies might not 
happen without a clear purpose or incentive such as that provided by competition. Access to overseas 
technologies and management expertise may not be possible without openness to foreign trade and investment. 
Inaccurate price signals and other distortions to demand and supply outcomes can impede the accumulation of 
human capital and obscure the merits of different production methods and new technologies. However, more 
fundamental factors condition productive potential and its long-term realization. 
Table 1 Types of factor which influence performance. 
 
Controllable factors 
1. Absenteeism of the employees 11. Firm organization, management practices and 
work arrangements 
2. Working condition of the units 
 
12. Resource allocation 
3. Training facilities for the employee 
 
13. Motivation level of work force and management 
4. Operator to Helper ratio in the shop floor 14. High rate of non-first quality production 
5. Poor quality of raw material and accessories 15. Maintenance 
6. Frequent change of styles 16.Rejection level 
7. Technological changes in the field 
 
17. Repair level (in line) 
 
8. Change from high volume to low volume 
orders 
18. Repair level (final inspection) 
 
9. Deviation from standard time in 
manufacturing 
19. Rewarding creative suggestions 
 
10 Accumulation of physical capital) and R & 
D 
20. Payment system 
 
Uncontrollable Factors 
1. Production location 2. Export destination 
3. Type of organization 4. Major product category 
5. Market orientation 6. Age of factory 
7. Education level of workers  
 
Table 2 Indirect factors 







3. Demand and supply 
 
3.Social capability 
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Figure. 1 gives the insight on performance drivers. These factors are deep in nature and impact of these factors is 
long term. The policy environment can affect the emphasis given to economic objectives and the development of 
productivity-enhancing capabilities, and the stability of policy settings can affect the risks involved in making 
long-term investment decisions. Formal and informal institutional ‘rules of the game’ influence the costs of 
coordinating production activities and conducting business. They influence the incentives facing firms and 
individuals to raise productivity. Social capability refers broadly to the orientation of people toward change of 






















Fig. 1 Drivers of productivity performance 
3.2 Structuring the factors hierarchically. 
Cognitive map-design research has the goal of understanding human cognition in order to improve the design 
and use of maps. The cognitive map (mind map) is an effective tool in helping to identify the factors affecting 
performance and their relationships. Cognition includes perception, learning, memory, thinking, reasoning and 
problem-solving, and communication. Eden et al. (1983) define cognitive mapping as a modeling technique 
which intends to portray ideas, beliefs, values and attitudes and their relationships one to another in a form which 
is amenable to study and analysis. The effect of factor on performance may be direct (vertical) or indirect. Direct 
effect of a factor on performance is an aggregate of all the effects of factors on performance through that factor. 
Indirect effect is the effect of a factor on performance through other factors. The factors impacting the 
performance have direct and indirect effect. Cause and effect diagram can be used to identify the hierarchical 
structure of the factors. The following figure shows the different levels of factor and their impact and 
relationship’s and a tree diagram is used to give a clear picture of the same. In the following Fig. 2, P is the 
performance and A, B, C and D is having an impact on performance. Fig.3 shows the different levels of 
hierarchy. The factors A, B, C are on first level and these are having the impact on zero level similarly E is on 
second level and whose impact is on first level (Indirect effect). 
 
Impact on performance 
improvement 
 
      Uncontrollable factors 
 
      Immediate factors 
 Fundamental influencing                 
factors 
   Underlying factors 
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3.3 Quantifying the effect of the factor on performance. 
Many decision-making problems involve a number of factors and sub factors. For difficult decisions, a 
quantitative approach is recommended. In this paper both qualitative and quantitative approach is used. All of 
the important factors can then be given appropriate weights. AHP process uses pair wise comparisons and then 
computes the weighting factors and evaluation. This process was developed by Saaty (1980) and published in his 
book The Analytic Hierarchy Process. The decision maker starts by laying out the overall hierarchy of the 
decision. This hierarchy reveals the factors to be considered as well as the various alternatives in the decision, in 
this paper only the objectives are considered to prioritize the factors. A number of pair wise comparisons are 
done, which result in the determination of factor and sub factor weights and factor evaluations. The AHP is a 
structured method to elicit preference opinion from decision makers. Its methodological procedure can easily be 
incorporated into multiple objective programming formulations with interactive solution process. If number of 
factors are less then, an excel sheet can be used to find out the priority. 
 The AHP approach involves decomposing a complex and unstructured problem into a set of components 
organized in a multilevel hierarchic form. A salient feature of the AHP is to quantify decision makers' subjective 
judgments by assigning corresponding numerical values based on the relative importance of factors under 
consideration. A conclusion can be reached by synthesizing the judgments to determine the overall priorities of 
factors. The AHP approach has been proposed in recent literature as an emerging solution approach to large, 
dynamic, and complex real world multi-criteria decision-making problems. Successful AHP applications have 
been reported in marketing, finance, education, public policy, economics, medicine, and sports. The AHP 
approach is thus selected to address the multi-criteria decision making problem to be addressed in this paper to 
assess and evaluate the impact of factors on performance. 
Five experts opinion was taken for identification of important factors from the factors which were collected 
through literature survey. Two experts belong to academia and three are from industries. Five categories are 
made as Human Resource, Product, Process, Control and Uncontrollable.  
 
4. Analytic Hierarchy Process 
The AHP consists of following steps (Satty 1980). 
1. Identify all relevant and important performance impacting factors. 
2. Identify all relevant and important performance impacting sub factors. 
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3. Construct all factors and sub factors into hierarchy structure 
4. Collect experts opinion through questionnaire 
5. Pair wise Comparison between main factors and sub factors by Expert choice. 
6. Compute priority weights and rating of factors and sub factors. 
7. Analyze and evaluate the impact of all factors.   
4.1 Satty Scale 
The decision-maker expresses the opinion regarding the relative importance of each factor and preferences 
among the factor by making pair wise comparisons using a nine point(Numerical scale) system ranging from 1 
(the two choice options are equally preferred) to 9 (one choice option is extremely preferred over the other) 
(Table 3). The AHP scoring system is a ratio scale where the ratios between values indicate the degree of 
preference. The nine-point scale has been the standard rating system used for the AHP (Saaty, 2000). 
Table 3 Numerical rating and preferences (Satty 2000) 
Numerical rating Verbal judgments of preferences 
9 Extremely preferred 
8 Very strongly to extremely 
7 Very strongly preferred 
6 Strongly to very strongly 
5 Strongly preferred 
4 Moderately to strongly 
3 Moderately preferred 
2 Equally to moderately 
1 Equally preferred 
 
4.2 Factors and sub factors impacting on performance 
 The main factors are human resource, product, process, control and uncontrollable. The Table 4 shows the main 
and sub factors. The following factors and sub factors are finalized by the experts in the Indian power loom 
context. 
Table 4 Factors and Sub factors affecting performance. 
Factors 
 




Power looms are labor intensive. The skill up gradation 
through training improves the performance; Motivated 
work force can give a better performance. Absenteeism is 
attitudinal problem and this can be reduced by the 
rewards. The good wages improves the performance and 
gives job satisfaction. The work force varies depending 
on the nature of job as dyer, weaver, sticher, supervisor 
and helper, for a determined output the ratio of work 
force should be maintained. 
Absenteeism of the employees (C11) 
 Training facilities for the employee 
(C12) 
Operator to Helper ratio in the shop 
floor (C13) 
Motivation level of work force and 
management (C14) 
Rewarding creative suggestions(C15) 
Payment system (C16)  
Process (C2) Technology used by the power loom textiles is old and up 
gradation is necessary, government has initiated the 
schemes (TUFS), R & D activities improve the variety 
and quality and which require physical capital. Better 
management practices reduce waste, rework and high rate 
of non-first quality products.  Good working condition 
gives job satisfaction, improves quality performance. 
Maintenance reduces rejection and standard time can be 
achieved.  
 Working condition of the units (C21) 
 Technological changes in the field 
(C22) 
Accumulation of physical capital and 
(R&D) (C23) 
Firm organization, management 
practices and work arrangements 
(C24) 
Resource allocation (C25) 
High rate of non-first quality 
production (C26) 
Maintenance(C27) 
Product (C3) Incoming quality of yarn and dyes are very important to 
achieve a better quality products. Flexibility in product is 
essential as the production is in batch type. Industrial 
engineering is an important field in power loom textiles. 
Poor quality of raw material and 
Accessories (C31) 
Frequent change of styles(C32) 
Change from high volume to low 
volume orders(C33) 
Deviation from standard time in 
manufacturing(C34) 
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In process repair is a common task in power loom 
textiles. During final inspection the wastage is more but 
rejection of a lot can be reduced. 
Rejection level (C41) 
Repair level (inline) (C42) 
Repair level (final inspection)(C43) 
Uncontrollabl
e factors(C5) 
Local and Export market demands are different, product 
category varies, and location of unit and experience (Age 
of factory) are the important factors to blossom the 
business. Education of work force cannot be controlled 
but training enhances the satisfaction level and 
performance. 
Production location (C51) 
Type of organization (C52) 
Market orientation (C53) 
Export destination (C54) 
Major product category (C55) 
Age of factory (C56) 
Education level of worker (C57) 
 
4.3 Group decision making 
The AHP allows group decision making, where group members can use their experience, values and knowledge 
to break down a problem into a hierarchy and solve it by the AHP steps. Brainstorming and sharing ideas and 
insights (inherent in the use of Expert Choice in a group setting) often leads to a more complete representation 
and understanding of the issues. The following suggestions and recommendations are suggested in the Expert 
Choice Software Manual. (Trial version, Non commercial use) 
1. Group decisions involving participants with common interests are typical of many organizational decisions. 
Even if we assume a group with common interests, individual group members will each have their own 
motivations and, hence, will be in conflict on certain issues. Nevertheless, since the group members are 
`supposed' to be striving for the same goal and have more in common than in conflict, it is usually best to work 
as a group and attempt to achieve consensus. This mode maximizes communication as well as each group 
member's stake in the decision. 
2. An interesting aspect of using Expert Choice is that it minimizes the difficult problem of `group-think' or 
dominance by a strong member of the group. This occurs because attention is focused on a specific aspect of the 
problem as judgments are being made, eliminating drift from topic to topic as so often happens in group 
discussions. As a result, a person who may be shy and hesitant to speak up when a group's discussion drifts from 
topic to topic will feel more comfortable in speaking up when the discussion is organized and attention turns to 
his area of expertise. Since Expert Choice reduces the influences of group-think and dominance, other decision 
processes such as the well known.  
3. When Expert Choice is used in a group session, the group can be shown a hierarchy that has been prepared in 
advance. They can modify it to suit their understanding of the problem. The group defines the issues to be 
examined and alters the prepared hierarchy or constructs a new hierarchy to cover all the important issues. A 
group with widely varying perspectives can feel comfortable with a complex issue, when the issue is broken 
down into different levels. Each member can present his own concerns and definitions. Then, the group can 
cooperate in identifying the overall structure of the issue. In this way, agreement can be reached on the higher-
order and lower-order objectives of the problem by including all the concerns that members have expressed. The 
group would then provide the judgments. If the group has achieved consensus on some judgment, input only that 
judgment. If during the process it is impossible to arrive at a consensus on a judgment, the group may use some 
voting technique, or may choose to take the `average' of the judgments. The group may decide to give all group 
members equal weight, or the group members could give them different weights that reflect their position in the 
project. All calculations are done automatically on the computer screen 
4. The Group Meeting: While Expert Choice is an ideal tool for generating group decisions through a cohesive, 
rigorous process; the software does not replace the components necessary for good group facilitation. There are a 
number of different approaches to group decision-making, some better than others. Above all, it is important to 
have a meeting in which everyone is engaged, and there is buy-in and consensus with the result. 
 The above four points which are mentioned in the expert choice manual is useful while conducting a meeting on 
line or off line. In this paper while collecting the data first of all the entire main and sub factors are finalized by 
the Experts which is taken from the review of literature. The next step is direct and indirect impact of factors on 
performance is finalized. Then the main factors, sub factors are arranged hierarchically. The questionnaire is 
prepared for pair wise comparison. A numerical scale is provided for pair wise comparison. The filled 
questionnaires are collected from the experts and then the data is entered in the software. The example of the 
questionnaire is shown in Appendix A.  
5. Applying the AHP method 
A questionnaire is prepared which consists of the immediate (controllable), external, underlying and 
fundamental influencing factors. The underlying and fundamental factors are having the indirect effect through 
factor (training facility for the employee, management and organization, management practices, work 
arrangements) on the performance. The questionnaire is distributed among the academia and industry personnel. 
The experts have given the pair wise comparison between these factors. By following the AHP procedure which 
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is described in the Section 4, the hierarchy of the problem can be developed. The decision-makers have to 
indicate preferences or priority for each factor in comparison to other factor. 
5.1 Breaking down the problem 
The first step is to develop the hierarchy of the problem. This classifies the goal, factors and sub factors into 
three major levels. The level four is having certain factors which make an indirect effect on goal. The highest 
level of the hierarchy is a goal which is to find out the factors which makes highest impact on performance. The 
level 2 represents the main factors which include human resource, product, process, control and uncontrollable 
factor. The level 3 represents sub factors which are shown in Table 4. The underlying factors and fundamental 
influencing factors have direct impact on training and organization, management practices, work methods. These 
factors have indirect effect on human resource and process; these factors are shown in Table 2. Breaking down 




The Figure.4 represents the hierarchy of factors. The level 1 is goal, determination of potential factors which 
impact on performance. Level 2 is the categories made for the factors which impact on performance like human 
resource, process, product, control and uncontrollable factors which constitute 28 sub factors. The hierarchy for 
C12 and C24 (Level 4) is shown for underlying and fundamental factors which indirectly impact on the 
performance, which is explained in Figure.1.   
 
 
5.2 Comparative judgments to establish prioritize 
The filled questionnaire is used for pair wise comparison by taking either a numerical scale, verbal scale or 
graphical scale. In this paper a numerical scale (1 to 9) is used. The pair wise comparison is done for main 
factors and sub factors. For example the human resource is most important factor than process and moderately 
important than product it means that the control and uncontrollable factors are least important criteria. After 
inputting the factor with its importance into Expert choice, the priorities from each set of judgments were found 
and which is recorded in Table.5. The table shows the local and global priority. A consistency check must be 
applied. Satty (1980) has proposed a consistency index (CI) which is related to the eigenvalue method. The 
consistency ratio, the ratio of CI and RI is given by: CR = CI/RI, where RI is random index. The consistency 
ratio should be less than 0.10, in this hierarchy the consistency ratio is 0.06. 
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6. Results and discussion 
The objective of this paper is to find out the important factors which influence the performance of power loom 
textiles. Literature suggests the various factors which influence the performance of power loom textiles.AHP 
tool quantifies the factors which influence the performance. The priority of the objectives (factors) is shown in 
Table 5. The role of human resource is very important as the industry is labor intensive. The priority for the 
human resource is 37.66%. The labor absenteeism is observed as 23.97%, which highly impact on the 
performance. The absenteeism of work force means loss of production. Training facility for the employee and 
management is also important; the effect of this is 20.01%. To achieve a high performance a motivated work 
force is important factor which is 20.02%. A second important factor is product; it means the design, volume and 
quality of product which is having an impact of 22.56% on performance. Poor quality of raw material and 
accessories (Equipment parts, dyes, kandi and shuttle) is having a high impact on performance because it leads to 
poor quality of product, low value of the product which is 40.32%. Frequent change in style and volume makes 
an impact on performance. Age of the factory and good management practices impact on the performance. 
Maintenance of power loom is an important factor. Welfare and rewards motivates the work force which in turn 
leads to high performance. Underlying factor and fundamental influencing factors make an indirect impact on 
the performance but as these factors are having a long term base and effect, the Experts have given equal 
importance for all. 
In a nut shell human resource, product style and volume, maintenance, age of factory are having more impact on 
performance of power looms. 
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Appendix. A Questionnaire items for Experts  
Please fill the following questionnaire. The 27 sub factors are categorized in five group’s namely human 
resource, process, product, control and uncontrollable. This questionnaire is to have a pair wise comparison 
between the above factors. Similarly for sub factors there will be pair wise comparison. Evaluation is done by a 
numerical scale by comparing between A and B, weights are given either to A or B based on the preference. For 
example the human resource is having 6 sub factors so; there will be 15 comparisons and so on.  
Compare the relative preference with respect to: main criteria < goal 
Numerical Scale 1 to 9 (Saaty), where (1= equally important, 2= equally to moderately, 3= moderately preferred, 
4= moderately to strongly, 5= strongly preferred, 6= strongly to very strongly, 7= very strongly preferred, 8= 
very strongly to extremely, 9= extremely preferred) 
 






1 Human resource  9    8    7    6    5    4     3     2    1     2    3    4    5    6    7    8     9          Process 
2 Human resource 9    8    7    6    5    4     3     2    1     2    3    4    5    6    7    8     9          Product 
3 Human resource 9    8    7    6    5    4     3     2    1     2    3    4    5    6    7    8     9          Control 
4 Human resource 9    8    7    6    5    4     3     2    1     2    3    4    5    6    7    8     9          Uncontrollable 
5 Product 9    8    7    6    5    4     3     2    1     2    3    4    5    6    7    8     9          Process 
6 Product 9    8    7    6    5    4     3     2    1     2    3    4    5    6    7    8     9          Control 
7 Product 9    8    7    6    5    4     3     2    1     2    3    4    5    6    7    8     9          Uncontrollable 
8 Control 9    8    7    6    5    4     3     2    1     2    3    4    5    6    7    8     9          Process 
9 Control 9    8    7    6    5    4     3     2    1     2    3    4    5    6    7    8     9          Uncontrollable 
10 Uncontrollable 9    8    7    6    5    4     3     2    1     2    3    4    5    6    7    8     9          Process 
 
